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(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a high-molecular 
compd. which gives a resist material having high 
homogeneity, sensitivity, and resolution and excellent in 
forming intricate pattern shapes and in heat resistance, 
adhesion to substrates, or the like, by substituting a part 
of the hydrogen atoms of hydroxyl groups of a novolak 
resin with 1,2-naphthoquinone diazidosulfonyl ester 
groups and with substd. carbonyl or substd. sulfonyl 
groups. 

SOLUTION: A part of the hydrogen atoms of hydroxyl 
groups of a novolak resin having repeating units 
represented by formula I and a wt. average mol.wt. (in 
terms of polystyrene) of 1 ,000-30,000 are substd. by 1 ,2- 
naphthquinone diazidosulfonyl ester groups and a part of 

the hydrogen atoms of the rest of hydroxyl groups are substd. by at least one kind of 
functional groups selected from among functional groups represented by formulas II, III, and 
IV. In formula I, (m) is an integer of 0-3. In formulas II, III, and IV, R is a 1-30C linear, 
branched, or cyclic alkyl, a 6-20C aryl, or a 7-20C aralkyl. 



T?-o- 

4 



R 



4 



http://wwl9.ipdl.jpo.gojp/PAl/result/detail/main/wAAASyaqNgDA412063466Pl.htm 12/10/2003 



Searching PAJ Page 2 of 2 

LEGAL STATUS 

[Date of request for examination] 23.07.2001 

[Date of sending the examiner's decision of 
rejection] 

[Kind of final disposal of application other than 
the examiner's decision of rejection or 
application converted registration] 

[Date of final disposal for application] 

[Patent number] 3365318 

[Date of registration] 01 .1 1 .2002 

[Number of appeal against examiner's 
decision of rejection] 

[Date of requesting appeal against examiner's 
decision of rejection] 

[Date of extinction of right] 

Copyright (C); 1998,2003 Japan Patent Office 



http://wwl9.ipdl.jpo.gojp/PAl/result/detail/main/wAAASyaqNgDA4n 



12/10/2003 



Page 1 of 9 



* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the resist material and the 
pattern formation method containing the new high molecular compound which replaced a part of 
hydrogen atom of the hydroxyl group of a novolak resin with 1 and 2-naphthoquinonediazide sulfonyl 
ester machine and the substitution carbonyl group, or the substitution sulfonyl machine, and this. 
[0002] 

[Description of the Prior Art] Conventionally, although novolak system resist material has been 
prepared as a principal component, in order that it may make two components of a novolak resin and a 
sensitization agent the resist material which was more excellent in the pattern configuration with high 
sensitivity and high resolution, and was excellent in thermal resistance, residual membrane nature, 
adhesion with a substrate, and storage stability, and suited the wavelength of the light source of various 
exposure machines, much devices are made from the field of a novolak resin, a sensitization agent, and a 
solvent. 

[0003] The field of a novolak resin to an example If it mentions, each molecular weight component of 
the novolak resin to compound will influence a resist property greatly. For example, removed the 
molecular weight component (Mw 500-5,000) among each molecular weight component. The tandem- 
die novolak resin which consists of a low molecular weight constituent (Mw 150-500) and an amount 
component of macromolecules (Mw> 5,000) Sensitivity, The bird clapper is clarified at resolution and 
the resist which maintained heat-resistant balance (1446 T. Kajita et al:Proc.SPIE 161 (1991)). 
[0004] Moreover, by the benzophenone system sensitization agent used conventionally, if an example is 
given from the field of a sensitization agent, when the light source of an exposure machine will change 
and go to i line from g line, since the permeability when considering as resist material becomes low, the 
proposal of using the sensitization agent of the fewer non-benzophenone system of absorption by i line 
has been made (a Nikkei micro device, the April, 1992 issue, 45 pages). 

[0005] Furthermore, if it is left after filtering, for example with the filter of 0.2 micrometers of apertures, 
if an example is given from the field of a solvent and resist material will be prepared using cellosolves, 
such as ethylcellosolve acetate generally conventionally used as a solvent of resist material, visually, the 
particle which cannot be observed may generate. A thing 0.5 micrometers or more also has particle size, 
and if the particle generated in such a resist material makes an about 1 -micrometer resist pattern form on 
a wafer using the resist material containing such a large particle, it will become the fall of the resolution 
by a particle remaining on a pattern, and the cause of aggravation of the yield at the time of integrated- 
circuit formation. For this reason, an alkali fusibility resin and 1 and 2-quinone diazide compound are 
dissolved in the solvent containing monochrome hydroxy-acid ester, for example, and planning mothball 
stability as a resist material is proposed (JP,3-22619,B). 

[0006] However, in the remedy from the field of a novolak resin and a sensitization agent, in order to 
realize the performance of the resist material of high resolution more combining the above-mentioned 
technique, in the resist material manufacturing process, many additional processes were needed, and 
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there was disadvantage, such as leading to the cause of a cost rise. Moreover, also in the remedy from 
the field of a solvent, as long as 1 and 2-quinone diazide compound monomer is used as a sensitization 
agent into resist material as mentioned above, the preservation stability over the long period of time of 
resist material may fall by the deposit of the monomer after filtration. For this reason, a more effective 
remedy is desired. 

[0007] this invention aims at offering the resist material and the pattern formation method containing the 
high molecular compound which gives the resist material which was made in view of the above- 
mentioned situation, was excellent in the pattern configuration with homogeneity, and high sensitivity 
and high resolution, and was excellent in thermal resistance, residual membrane nature, adhesion with a 
substrate, and storage stability, and this high molecular compound. 
[0008] 

[A The means for solving a technical problem and the gestalt of implementation of invention] The high 
molecular compound which replaced a part of hydrogen atom of the hydroxyl group of a novolak resin 
with 1 and 2-naphthoquinonediazide sulfonyl ester machine, and replaced some hydrogen atoms of the 
remaining hydroxyl group with the substitution carbonyl group or the substitution sulfonyl machine as a 
result of inquiring wholeheartedly that this invention persons should offer the resist material containing 
the high molecular compound and this which have the performance which can attain the above- 
mentioned purpose sets to micro processing. The knowledge of giving the resist material which was 
excellent in the pattern configuration with homogeneity, and high sensitivity and high resolution, and 
was excellent in thermal resistance, residual membrane nature, adhesion with a substrate, and storage 
stability is carried out, and it came to make this invention. 

[0009] That is, this invention offers the following high molecular compound, resist material, and the 
pattern formation method. 

[0010] [Claim 1] High molecular compound which has the repeat unit shown with the following 

structure expression (1), and replaced a part of hydrogen atom of the hydroxyl group of the novolak 

resin whose polystyrene equivalent weight average molecular weight is 1,000-30,000 with 1 and 2- 

naphthoquinonediazide sulfonyl ester machine, and replaced some hydrogen atoms of the remaining 

hydroxyl group by one sort or two sorts or more of substituents among the functional groups shown by 

the following general formula (2), (3), or (4). 

[0011] 

[Formula 2] 
~ OH " 

(1) 




R-C- 



RO-C- 
II 

0 



C2) 



(3) 



O 

R-&- (4) 

A 

(m shows the integer of 0-3 among a formula (1).) R shows the shape of a straight chain of carbon 
numbers 1-30, the letter of branching or an annular alkyl group, the aryl group of carbon numbers 6-20, 
or the aralkyl machine of carbon numbers 7-20 among a formula (2), (3), and (4). <BR> [0012] [Claim 
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2] High molecular compound according to claim 1 which replaced the hydrogen atom of the hydroxyl 
group of a novolak resin with 1 and 2-naphthoquinonediazide sulfonyl ester machine at a rate of 0.03- 
0.3 mols per hydrogen atom 1 atom, and replaced some hydrogen atoms of the remaining hydroxyl 
group by one sort or two sorts or more in the functional group shown the above-mentioned general 
formula (2), (3), or (4) at a rate of 0.01-0.8 mols per hydrogen atom 1 atom. 

[0013] [Claim 3] Resist material characterized by containing a high molecular compound according to 
claim 1 or 2. 

[0014] [Claim 4] The pattern formation method characterized by including the process which (ii) (i) ii 
Ranks second with the process which applies a resist material according to claim 3 on a substrate, and is 
exposed through a photo mask after heat-treatment by a high-energy line or an electron ray with a 
wavelength of 500nm or less, and the process developed using a developer after heat-treating if needed 
(iii). 

[0015] If lessons is taken from this invention and it explains in more detail hereafter, it is the new high 
molecular compound of this invention. The polystyrene equivalent weight average molecular weight 
which replaced a part of hydrogen atom of the hydroxyl group of the novolak resin which has the repeat 
unit shown with the following structure expression (1) with 1 and 2-naphthoquinonediazide sulfonyl 
ester machine, and replaced some hydrogen atoms of the remaining hydroxyl group by one sort or two 
sorts or more in the functional group shown by the following general formula (2), (3), or (4) is the high 
molecular compound which are 1,000-30,000. 
[0016] 
[Formula 3] 

■ ~ OH 

(1) 




R-C- 



(2) 



RO-C- 
II 

O 



(3) 



O 

r4- 

II 

0 



(4) 



(m shows the integer of 0-3 among a formula (1).) the inside of a formula (2), (3), and (4), and R - 
carbon numbers 1-30 - desirable - 1-10 - further - desirable - the shape of a straight chain of 1-5, the 
letter of branching or an annular alkyl group, and carbon numbers 6-20 - desirable - 6-12 - further - 
desirable - the aryl group of 6-8, or carbon numbers 7-20 - desirable - 7-13 - the aralkyl machine of 
7-9 is shown still 

[0017] here - m ~ 0-3 ~ it is the integer of 1 or 2 preferably 

[0018] Moreover, it is the shape of a straight chain of the carbon numbers 1-30 of R, the letter of 
branching, and an annular alkyl group. For example, the Kisiel machine, a cholesteryl machine, etc. are 
mentioned to a methyl group, an ethyl group, a propyl group, an isopropyl machine, n-butyl, an isobutyl 
machine, a tert-butyl, n-pentyl machine, a tert-butyl methyl group, n-hexyl machine, n-heptyl machine, 
n-octyl machine, n-decyl group, n-dodecyl, n-hexyl machine, a palmityl machine, n-stearyl machine, a 
cyclo propyl group, a cyclopentylic group, and cyclo. As an aryl group of carbon numbers 6-20, a 
phenyl group, a tolyl group, an ethyl phenyl group, a propyl phenyl group, a dimethylphenyl machine, a 
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methylethyl phenyl group, a naphthyl group, a furil machine, a biphenyl machine, etc. are mentioned. As 
an aralkyl machine of carbon numbers 7-20, a benzyl, a methyl benzyl, a propyl benzyl, a dimethyl 
benzyl, etc. are mentioned. 

[0019] Moreover, in the high molecular compound of this invention, especially the substitutional rate of 
1 and 2-naphthoquinonediazide sulfonyl ester machine has desirable 0.05-0.2 mols 0.03-0.3 mols per 
hydrogen atom 1 atom of the hydroxyl group of a novolak resin. If residual membrane nature is inferior, 
pattern formation becomes impossible as a resist material, there is a possibility that it may become 
impossible to use it and it exceeds 0.3 mols when the substitutional rate of 1 and 2- 
naphthoquinonediazide sulfonyl ester machine does not fulfill 0.03 mols, it will be hard to melt into a 
solvent, and there is a possibility that the preparation as a resist material may become impossible. 
[0020] Especially the substitutional rate of the substitution carbonyl group shown by the general formula 
(2), (3), or (4) on the other hand or a substitution sulfonyl machine has desirable 0.02-0.6 mols 0.01-0.8 
mols per hydrogen atom 1 atom of the hydroxyl group of a novolak resin. The portion exposed when the 
substitutional rate of a substitution carbonyl group or a substitution sulfonyl machine did not fulfill 0.01 
mols, and it may be inferior to the definition of a resist and adhesion with a substrate and exceeded 0.8 
mols cannot melt into a developer easily, and there is a possibility that formation of a pattern may 
become impossible. 

[0021] the high molecular compound of this invention ~ polystyrene equivalent weight average 
molecular weight - 1,000-30,000 - it is necessary to be 3,000-20,000 preferably If polystyrene 
equivalent weight average molecular weight does not fulfill 1,000, the residual membrane nature after 
development and thermal resistance are inferior, and when 30,000 is exceeded, the resolution of a resist 
and sensitivity will be inferior. 

[0022] It can obtain by carrying out the dehydrochlorination reaction of the substitution carbonyl 
chloride shown as the manufacture method of the high molecular compound of this invention by 
novolak-resin [ which is shown by the formula (1) ], 1, and 2-naphthoquinonediazide sulfonyl chloride 
and the following general formula (5), (6), or (7). 
[0023] 
[Formula 4] 

R-C-X (5) 

A 

RO-C-X (6) 

A 

O 

R-l-X (7) 

(R shows the shape of a straight chain of carbon numbers 1-30, the letter of branching or an annular 
alkyl group, the aryl group of carbon numbers 6-20, or the aralkyl machine of carbon numbers 7-20 
among a formula.) X shows halogen atoms, such as chlorine, a bromine, and iodine. 
[0024] Here, as a novolak resin of a formula (1), aldehydes, such as formaldehyde, can be used for 
phenols, such as p-cresol and m-cresol, as a raw material, and the novolak resin of the weight average 
molecular weight 1,000-30,000 obtained by carrying out a polycondensation to the bottom of existence 
of polycondensation catalysts, such as oxalic acid, can be used. 

[0025] Moreover, although **** selection of the reaction condition in the case of making 1 and 2- 
naphthoquinonediazide sulfonyl chloride and substitution carbonyl chloride, or substitution sulfonyl 
chloride react to this novolak resin is carried out, the method of making it react at 5-50 degrees C for 
about 1 to 5 hours is employable as the bottom of existence of solvents, such as 1, 4-dioxane, 
tetrahydrofuran, N.N-dimethylformamide, N, and N-dimethylacetamide, an acetone, a methyl ethyl 
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ketone, and a methyl isobutyl ketone. 

[0026] The high molecular compound of this invention is effective as a base resin of resist material, and 
this invention offers the resist material which used this high molecular compound as the base resin, and 
melted it to the solvent. 

[0027] As a solvent, it has sufficient solubility to the resist material of this invention, and if it is the 
solvent which gives good paint film nature, it can be especially used without a limit. For example, a 
methyl cellosolve, ethylcellosolve, methyl-cellosolve acetate, Cellosolve system solvents, such as 
ethylcellosolve acetate, a propylene glycol monomethyl ether, The propylene-glycol monobutyl ether, 
propylene-glycol-monomethyl-ether acetate, Propylene-glycol system solvents, such as a propylene- 
glycol wood ether and propylene-glycol monoethyl ether acetate, Butyl acetate, amyl acetate, a methyl 
lactate, an ethyl lactate, 3-methoxy propionic acid, Ester system solvents, such as a 3-ethoxy ethyl 
propionate, a hexanol, Ketone system solvents, such as alcoholic system solvents, such as diacetone 
alcohol, a cyclohexanone, and a methyl amyl ketone, High polar solvents, such as ether system solvents, 
such as a methylphenyl ether and a diethylene-glycol wood ether, N.N-dimethylformamide, and N- 
methyl pyrrolidone, or these mixed solvents are mentioned. 

[0028] Especially the amount of the solvent used has a 1 to 15 times as many 1 to 20 times as more 
desirable range as this to the total amount of a solid content (novolak resin of this invention) at a weight 
ratio. 

[0029] Furthermore, into the resist material of this invention, you may add a small amount of color as an 
additive, a pigment, and a surfactant if needed. 

[0030] in order to form a pattern using the resist material of this invention, it can carry out by adopting 
well-known lithography technology, for example, thickness is set to 0.5-2.0 micrometers by technique, 
such as spin coating, on substrates, such as a silicon wafer, ~ as - applying -- this ~ a hot plate top - 
60-150 degrees C - 80-120 degrees C is preferably prebaked for 1 - 5 minutes for 1 - 10 minutes 
Subsequently, the mask for forming the target pattern is held up on the above-mentioned resist film, and 
after irradiating a high-energy line or an electron ray with a wavelength of 500nm or less light exposure 
1 - about two 200 mJ/cm so that it may become about two 10 - 100 mJ/cm preferably, postexposure 
BEKU (PEB) of it is preferably carried out for 1 - 3 minutes 80-120 degrees C for 1 - 5 minutes 60-150 
degrees C on a hot plate if needed. Furthermore, the target pattern is formed on a substrate 0.1 to 5% by 
developing negatives for 0.5-2 minutes preferably for 0.1-3 minutes using the developer of alkaline- 
water solutions, such as tetramethylammonium hydroxide (TMAH), by conventional methods, such as 
the immersing (dip) method, the paddle (puddle) method, and the spray (spray) method, 2 to 3%. In 
addition, especially this invention material is the the best for detailed patterning by 300-500nm optical 
irradiation also in a high-energy line. Moreover, the target pattern may be unable to be obtained when 
separating from the upper limit and minimum of the above-mentioned range. 
[0031] In addition, the resist material of this invention is mainly effectively used as a positive-resist 
material. 
[0032] 

[Effect of the Invention] The high molecular compound of this invention is effective as a base resin of 
resist material, and the resist material containing the high molecular compound of this invention is 
excellent in a pattern configuration in micro processing with homogeneity, and high sensitivity and high 
resolution, and excellent in thermal resistance, residual membrane nature, adhesion with a substrate, and 
storage stability. 
[0033] 

[Example] Although a synthetic example, and an example and the example of comparison are shown 
and this invention is explained concretely hereafter, this invention is not restricted to the following 
example. 

[0034] 0.30g (2.40x10 to 3 mol) of oxalic acid 2 hydrates which are 64.9g [ of p-cresol ] (0.6 mols) and 
m-cresol 43. 3g (0.4 mols), 48.7g (0.52 mols) of 37-% of the weight formaldehyde solution, and a 
polycondensation catalyst was taught to 3 mouth flask equipped with the [synthetic example 1] agitator, 
the capacitor, and the thermometer, the flask was dipped in the oil bath, inside ** was held at 100 
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degrees C, and the polycondensation be performed for 1 hour After adding 500ml MBBK (methyl 
isobutyl ketone) after the reaction end and agitating for 30 minutes, the water layer was separated, it 
rinsed 5 times with 300ml pure water, the product extracted by the MIBK layer was separated, the 
evaporator performed the 150-degree C reduced pressure strip by 4mmHg(s), and novolak-resin A (87g) 
was obtained. 

[0035] Novolak resins B, C, D, and E were compounded like the example 1 of the [synthetic example 2- 
5] composition. The mole ratio, the formalin / cresol ratio, and weight average molecular weight (Mw) 
of m-cresol / p-cresol at the time of compounding the above-mentioned novolak-resin A-E are shown in 



Table 1. 
[0036] 
[Table 11 









F/C 

v/ 

9 isV-ri it 


Mw 


i 


A 


40/60 


0.52 


3,000 


2 


B 


30/70 


0.59 


6,200 


3 


C 


80/20 


0.85 


25,000 


4 


D 


50/50 


0.81 


40,000 


5 


£ 


50/50 


0.48 


800 



[0037] In addition, measurement of Mw was performed using the GPC column (G-2000H6.2 G- 
3000H6.1 ** [ G-4000H6.1 ]) by TOSOH CORP. at flow rate 1.5ml/min., the elution solvent THF, and 
the column temperature of 40 degrees C. 
[0038] [The synthetic example 6] 

novolak-resin A obtained in the synthetic example 1 in 3 mouth flask which equipped with the agitator, 
the dropping funnel, the capacitor, and the thermometer under synthetic shading of the novolak resin 
replaced with 1 and 2-naphthoquinonediazide sulfonyl ester machine and the phenylacetyl machine ~g 
[ 120 ] (one mol), 1, and 2-naphthoquinonediazide sulfonyl chloride 13.4g (0.05 mols), phenylacetyl 
chloride 46.4g (0.3 mols), and acetone 400g are taught, and it was made to dissolve, agitating for 1 hour 
It dipped in the water bath which adjusted the flask to 25 degrees C, and triethylamine 37.2g (0.37 mols) 
was dropped so that inside ** might not exceed 30 degrees C. Make it ripe after that for 1 hour, pour in 
into 5,000ml of 0.1 -N hydrochloric-acid water, filter a sludge, and it was made to dissolve in a 800 
moreg methyl isobutyl ketone, and after rinsing and separating liquids, 167g of novolak resins A-l 
which performed the reduced pressure strip at 40 degrees C, and replaced the hydrogen atom of the 
hydroxyl group of novolak-resin A with 1 and 2-naphthoquinonediazide sulfonyl ester machine (5% of 
substitutional rates) and the phenylacetyl machine (30% of substitutional rates) was obtained. 
[0039] [The synthetic example 7] 

novolak-resin B obtained in the synthetic example 2 in 3 mouth flask which equipped with the agitator, 
the dropping funnel, the capacitor, and the thermometer under synthetic shading of the novolak resin 
replaced with 1 and 2-naphthoquinonediazide sulfonyl ester machine and the valeryl machine -g [ 120 ] 
(one mol), 1, and 2-naphthoquinonediazide sulfonyl chloride 40.3g (0.15 mols), valeryl chloride 18.1g 
(0.15 mols), and acetone 400g are taught, and it was made to dissolve, agitating for 1 hour It dipped in 
the water bath which adjusted the flask to 25 degrees C, and triethylamine 31.9g (0.32 mols) was 
dropped so that inside ** might not exceed 30 degrees C. Make it ripe after that for 1 hour, pour in into 
5,000ml of 0.1 -N hydrochloric-acid water, filter a sludge, and it was made to dissolve in a 800 moreg 
methyl isobutyl ketone, and after rinsing and separating liquids, 167g of novolak resins B-l which 
performed the reduced pressure strip at 40 degrees C, and replaced the hydrogen atom of the hydroxyl 
group of novolak-resin B with 1 and 2-naphthoquinonediazide sulfonyl ester machine (15% of 
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substitutional rates) and the valeryl machine (15% of substitutional rates) was obtained. 
[0040] [The synthetic example 8] 

It was made to dissolve, teaching novolak-resin C [ which was obtained in the synthetic example 3 ]g 
[ 120 ] (one mol) and 1, and 2-naphthoquinonediazide sulfonyl chloride 67. 2g (0.25 mols), acetyl 
chloride 3.9g (0.05 mols), and acetone 400g to 3 mouth flask equipped with the agitator, the dropping 
funnel, the capacitor, and the thermometer, and agitating for 1 hour under synthetic shading of the 
novolak resin replaced by 1 and 2-naphthoquinonediazide sulfonyl ester machine and the acetyl group. It 
dipped in the water bath which adjusted the flask to 25 degrees C, and triethylamine 3 1 .9g (0.32 mols) 
was dropped so that inside ** might not exceed 30 degrees C. Make it ripe after that for 1 hour, pour in 
into 5,000ml of 0.1 -N hydrochloric-acid water, filter a sludge, and it was made to dissolve in a 800 
moreg methyl isobutyl ketone, and after rinsing and separating liquids, 180g of novolak resins C-l 
which performed the reduced pressure strip at 40 degrees C, and replaced the hydrogen atom of the 
hydroxyl group of novolak-resin C by 1 and 2-naphthoquinonediazide sulfonyl ester machine (25% of 
substitutional rates) and the acetyl group (5% of substitutional rates) was obtained. 
[0041] [The synthetic example 9] 

novolak-resin B obtained in the synthetic example 2 in 3 mouth flask which equipped with the agitator, 
the dropping funnel, the capacitor, and the thermometer under synthetic shading of the novolak resin 
replaced by 1 and 2-naphthoquinonediazide sulfonyl ester machine and the benzoyl -g [ 120 ] (one 
mol), 1, and 2-naphthoquinonediazide sulfonyl chloride 21.5g (0.08 mols), benzoyl chloride 7.0g (0.05 
mols), and acetone 400g are taught, and it was made to dissolve, agitating for 1 hour It dipped in the 
water bath which adjusted the flask to 25 degrees C, and triethylamine 13.8g (0.14 mols) was dropped 
so that inside ** might not exceed 30 degrees C. Make it ripe after that for 1 hour, pour in into 5,000ml 
of 0.1 -N hydrochloric-acid water, filter a sludge, and it was made to dissolve in a 800 moreg methyl 
isobutyl ketone, and after rinsing and separating liquids, 143g of novolak resins B-2 which performed 
the reduced pressure strip at 40 degrees C, and replaced the hydrogen atom of the hydroxyl group of 
novolak-resin B by 1 and 2-naphthoquinonediazide sulfonyl ester machine (8% of substitutional rates) 
and the benzoyl (5% of substitutional rates) was obtained. 
[0042] [The synthetic example 10] 

Novolak-resin A120g obtained in the synthetic example 1 in 3 mouth flask which equipped with the 
agitator, the dropping funnel, the capacitor, and the thermometer under synthetic shading of the novolak 
resin replaced by 1 and 2-naphthoquinonediazide sulfonyl ester machine and p-tosyl group (one mol), 1 
and 2-naphthoquinonediazide sulfonyl chloride 26. 9g (0.10 mols), p-tosyl chloride 19.1g (0.10 mols), 
and acetone 400g are taught, and it was made to dissolve, agitating for 1 hour. It dipped in the water 
bath which adjusted the flask to 25 degrees C, and triethylamine 21.2g (0.21 mols) was dropped so that 
inside ** might not exceed 30 degrees C. It is made to ripe after that for 1 hour, and pours in into 
5,000ml of 0.1 -N hydrochloric-acid water. Filter a sludge and it was made to dissolve in a 800 moreg 
methyl isobutyl ketone, and after rinsing and separating liquids, 158g of novolak resins A-2 which 
performed the reduced pressure strip at 40 degrees C, and replaced the hydrogen atom of the hydroxyl 
group of novolak-resin A by 1 and 2-naphthoquinonediazide sulfonyl ester machine (10% of 
substitutional rates) and p-tosyl group (10% of substitutional rates) was obtained. 
[0043] Novolak-resin D120g obtained in the synthetic example 4 in 3 mouth flask which equipped with 
the agitator, the dropping funnel, the capacitor, and the thermometer under synthetic shading of the 
novolak resin replaced by the example 1 1 of [synthetic example 1 l]-comparison, 2- 
naphthoquinonediazide sulfonyl ester machine, and the acetyl group (one mol), 1 and 2- 
naphthoquinonediazide sulfonyl chloride 26.9g (0.1 mols), acetyl chloride 1.6g (0.02 mols), and acetone 
400g are taught, and it was made to dissolve, agitating for 1 hour. It dipped in the water bath which 
adjusted the flask to 25 degrees C, and triethylamine 12.7g (0.13 mols) was dropped so that inside ** 
might not exceed 30 degrees C. Make it ripe after that for 1 hour, pour in into 5,000ml of 0.1 -N 
hydrochloric-acid water, filter a sludge, and it was made to dissolve in a 800 moreg methyl isobutyl 
ketone, and after rinsing and separating liquids, 144g of novolak resins D-l which performed the 
reduced pressure strip at 40 degrees C, and replaced the hydrogen atom of the hydroxyl group of 
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novolak-resin D by the 1,2-naphthoquinone SURUJIAJIDOHO nil ester machine (10% of substitutional 
rates) and the acetyl group (2% of substitutional rates) was obtained. 

[0044] Novolak-resin E120g obtained in the synthetic example 5 in 3 mouth flask which equipped with 
the agitator, the dropping funnel, the capacitor, and the thermometer under synthetic shading of the 
novolak resin replaced with the example 21 of [synthetic example 12] -comparison, 2- 
naphthoquinonediazide sulfonyl ester machine, and the phenylacetyl machine (one mol), 1 and 2- 
naphthoquinonediazide sulfonyl chloride 53. 7g (0.2 mols), phenylacetyl chloride 92. 8g (0.6 mols), and 
acetone 400g are taught, and it was made to dissolve, agitating for 1 hour. It dipped in the water bath 
which adjusted the flask to 25 degrees C, and triethylamine 85.0g (0.84 mols) was dropped so that inside 
** might not exceed 30 degrees C. Make it ripe after that for 1 hour, pour in into 5,000ml of 0.1-N 
hydrochloric-acid water, filter a sludge, and it was made to dissolve in a 800 moreg methyl isobutyl 
ketone, and after rinsing and separating liquids, 237g of novolak resins E-l which performed the 
reduced pressure strip at 40 degrees C, and replaced the hydrogen atom of the hydroxyl group of 
novolak-resin E with 1 and 2-naphthoquinonediazide sulfonyl ester machine (20% of substitutional 
rates) and the phenylacetyl machine (60% of substitutional rates) was obtained. 

[0045] It was made to dissolve, teaching novolak-resin C [ which was obtained in the synthetic example 
3 ]g [ 120 ] (one mol) and 1, and 2-naphthoquinonediazide sulfonyl chloride 26. 9g (0.1 mols), and 
acetone 400g to 3 mouth flask equipped with the agitator, the dropping funnel, the capacitor, and the 
thermometer, and agitating for 1 hour under synthetic shading of the novolak resin replaced only with 
the example 31 of [synthetic example 13]-comparison, and 2-naphthoquinonediazide sulfonyl ester 
machine. It dipped in the water bath which adjusted the flask to 25 degrees C, and triethylamine 10.6g 
(0.1 1 mols) was dropped so that inside ** might not exceed 30 degrees C. Make it ripe after that for 1 
hour, pour in into 5,000ml of 0.1-N hydrochloric-acid water, filter a sludge, and it was made to dissolve 
in a 800 moreg methyl isobutyl ketone, and after rinsing and separating liquids, 143g of novolak resins 
C-2 which performed the reduced pressure strip at 40 degrees C, and replaced the hydrogen atom of the 
hydroxyl group of novolak-resin C with the 1,2-naphthoquinone sulfonyl ester machine (10% of 
substitutional rates) was obtained. 

[0046] The result which compounded the novolak resin replaced with the [synthetic example 6] carbonyl 
[ 1 of - [synthetic example 13] and 2-naphthoquinonediazide sulfonyl ester (NQD) machine and 
substitution ] (SC) machine is shown in Table 2. [0047] 





mm) 




NQDfif&fS 
(mol 9*) 


(mol 90 


6 


A- 1 


A 


5 


30 
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B-l 


B 


15 


15 
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C-l 


C 


25 


5 


9 


B-2 


B 


8 


5 


10 


A-2 


A 


10 


10 


11 


D-l 


D 


10 


2 


12 


E-l 


E 


20 


60 


13 


C-2 


C 


10 


0 



[0048] After dissolving 50g of the [example 1] novolak resin A-l in propylene-glycol-monomethyl- 
ether acetate lOOg and surfactant FC-430 (tradename, Sumitomo 3M make) 0.1 25g, it filtered in the 
membrane filter of a 0.2-micrometer aperture, and the solution of the material of this invention was 
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prepared. 

[0049] Next, on the 6 inch raise in basic wages silicon wafer, the spinner was used, this was applied, it 
prebaked in 100 degrees C / 120 seconds on the hot plate, the resist film with a thickness of 3.0 
micrometers was formed, and it exposed using i line stepper (NIKON NSR- 1755i7, NA= 0.5), and 
evaluation of a pattern was performed, after carrying out a pure water rinse, development and. In 
addition, pattern evaluation observed the 10-micrometer line & space in Hitachi SEM, and judged the 
definition by the existence of the perpendicularity of a pattern side attachment wall, and the resist 
residue (scum) of a space portion. Moreover, the 1.5 -micrometer line & space was observed and the 
adhesion to a substrate was judged by the existence of the flow of a pattern. 

[0050] Like examples 2-5 and the [examples 1-3 of comparison] example 1, the definition and the 1.5- 
micrometer line & space were observed using the novolak resin of the above-mentioned synthetic 
examples 6-13 by the existence of the perpendicularity of a pattern side attachment wall, and the resist 
residue (scum) of a space portion, and the existence of the flow of a pattern estimated the adhesion to a 
substrate. This result is shown in Table 3. 
[0051] 

Table 3] , , 





mm) 








A-l 








B - 1 


SiTC X * -MEL 






c-i 








B~2 






mm 


A-2 








D- 1 






JUM2 


E- 1 






mm 


C-2 







[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The high molecular compound which has the repeat unit shown with the following structure 

expression (1), and replaced a part of hydrogen atom of the hydroxyl group of the novolak resin whose 

polystyrene equivalent weight average molecular weight is 1,000-30,000 with 1 and 2- 

naphthoquinonediazide sulfonyl ester machine, and replaced some hydrogen atoms of the remaining 

hydroxyl group by one sort or two sorts or more of substituents among the functional groups shown by 

the following general formula (2), (3), or (4). 

[Formula 1] 
OH 

(1) 




R-C- (2) 

o 

RO-C- (3) 
II 
O 

o 

R-i- (4) 
II ^ } 

o 

(m shows the integer of 0-3 among a formula (1).) R shows the shape of a straight chain of carbon 

numbers 1-30, the letter of branching or an annular alkyl group, the aryl group of carbon numbers 6-20, 

or the aralkyl machine of carbon numbers 7-20 among a formula (2), (3), and (4). 

[Claim 2] The high molecular compound according to claim 1 which replaced the hydrogen atom of the 

hydroxyl group of a novolak resin with 1 and 2-naphthoquinonediazide sulfonyl ester machine at a rate 

of 0.03-0.3 mols per hydrogen atom 1 atom, and replaced some hydrogen atoms of the remaining 

hydroxyl group by one sort or two sorts or more in the functional group shown the above-mentioned 

general formula (2), (3), or (4) at a rate of 0.01-0.8 mols per hydrogen atom 1 atom. 

[Claim 3] Resist material characterized by containing a high molecular compound according to claim 1 

or 2. 

[Claim 4] (i) The pattern formation method characterized by including the process which applies a resist 
material according to claim 3 on a substrate, the process which it (ii) Ranks second and is exposed 
through a photo mask after heat-treatment by a high-energy line or an electron ray with a wavelength of 
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500nm or less, and the process developed using a developer after heat-treating if needed (iii). 
[Translation done.] 
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